We estimate the intergenerational elasticity (IGE) of income for the Netherlands using complete population data for around 177,000 28-year olds. We find that IGEs are much lower when actual individual income data are used rather than proxies or aggregates for income. Though low, daughters' IGEs are higher than sons' indicating lower income mobility for women.
Introduction
Identifying whether all children have equality of opportunity is a key part of understanding how equitable a society is. As Bevis and Barrett (2015, p.233) ask "are all children -perhaps controlling for preferences and ability -equally likely to forge a successful, or unsuccessful, future livelihood? Or are children destined to stand upon the same socio-economic rungs as their parents" . The notion of intergenerational income elasticity (IGE) provides the relationship between the income levels of parents and that of their children and indicates the extent of intergenerational immobility.
The key weakness of existing attempts to calculate IGEs is the lack of comprehensive data on parental income. These data are typically not available or confidential, thus extant research has relied upon fathers' income only, sometimes proxying this using their occupation (OECD, 2018) . The result has been mixed estimates of the IGE even for the same country. For example, Statistics Netherlands (CBS, 2011) estimates a parent-son IGE of around 0.30 based on earnings, rather than income, ignoring children who are not earning. This implies that if parents earned 50% more than the average, their child would earn 15% above the average. The OECD (2018) estimates an even higher father-son IGE for the Netherlands of 0.39 by using fathers' occupation to impute their earnings and World Bank (2018) records a similar father-son IGE of 0.30. In addition, for many countries an average value of IGE is estimated without properly distinguishing between individual characteristics including gender.
Our analysis overcomes data limitations due to small samples and lack of data on parental income by using full official tax, welfare and income records for the Netherlands. This mitigates problems associated with self-reporting, proxies and reliance on tax returns, where individuals who do not file tax returns are omitted (as in Chetty et al. 2014) .
We estimate the IGE of income by regressing 'adult' son's and daughter's log-income at age 28 on their parents' log-income, when the children were aged 15. Our results point to much lower IGEs for the Netherlands than those found in previous studies. However, although the Netherlands appears to be a country with high income mobility, the results indicate that income mobility is lower for daughters than for sons.
Data and Summary Statistics
We link five confidential data sets obtained from the Statistics Netherlands. These cover all residents who are by law required to register with the nearest municipality to access public services. The data comprise a full record of the population of 15 years old children and their parents (or legal guardian's) from 2003 to-date.
We select 15-year olds because this is the final age of compulsory education so these children are not yet in the labour market. These children are aged 28 when we sample the latest available incomes in 2016, by which time they are likely to have completed full-time education and their first probationary employment period. Table 1 illustrates the cross-generational quintile income transition matrix for the Netherlands, suggesting high transition rates. There is a 12 percent probability that a child whose parents were in the bottom fifth of the 2003 income distribution is in the top fifth of the 2016 child income distribution. The comparable transition probability is 7.5 percent in the US (Chetty et al., 2014) , 11.7 percent in Denmark (Boserup et al., 2013) and 13.4 percent in Canada (Corak and Heisz, 1999) . Thus, the chance of a child from a relatively poor family background achieving economic success are similar for the Netherlands, Canada and Denmark, and much higher than in the US. Nevertheless, in the Netherlands, as in other countries, the most frequent transitions are still those where a child remains in the same income quintile as their parents (i.e. non-transitions) and this is particularly notable at the top and bottom of the income distribution. 
Econometric Model and Results
Children's income at age 28 in 2016 are modelled as a log-log function of their parents' incomes when the children were aged 15 in 2003 and other socio-economic characteristics:
where ln 2016 is the natural logarithm of the child's total gross pre-tax income from all sources (so there are no zeros) and ln 2003 is the natural logarithm of total parental income, also from all sources. 1 is the estimated IGE of income. The remaining explanatory variables (xj) control for demographic characteristics, including gender and the nationality of parents and children. Supplementary Table S1 provides summary statistics for all variables. For 28 year olds in 2016, 51 percent were male and average non-zero annual income was €34,405.95.
Estimates for the whole sample, pooling men and women, suggest IGEs of 0.1957 and 0.1204 with covariates. Table 3 presents model estimates including covariates, which reduces the IGEs for both daughters and sons. These IGE ranges indicate that the economic advantage of parents passed on to daughters is greater than that passed on to sons. Contrary to Chadwick and Solon's (2002) results for the US, the intergenerational mobility of sons appears greater, implying that daughters rely more on parental background. The reasons for these gender differences are an important subject for future research. Supplementary Table S2 presents re-estimated models that use the natural logarithm of parental income averaged across 2003-2006 to take into account idiosyncratic temporal variation (Lee and Solon, 2009; Mazumder, 2005; Haider and Solon, 2006) . The results are similar to those reported in Tables 2 and 3 . Supplementary Tables S3 and S4 present similar models to those in Tables 2, 3 and S2 but with child earnings the dependent variable instead of child income in order to explore the effects of parental wealth on children's earned income. The IGE estimates for sons remain largely unchanged while for daughters they increase.
Overall the results imply approximately 20 percent of the income advantage of parents in the Netherlands is passed on to their children in adulthood, a much lower IGE compared with most previous estimates, although in line with Jerrim's (2017) finding that the Netherlands has a relatively low income gap between sons of more and less educated parents. The results enable us to accurately position the Netherlands on Krueger's (2012) "Great Gatsby Curve" which traces a positive relationship between inequality and the IGE of income. The curve shows that countries with high income inequality also have rigid intergenerational income persistence. Figure 2 illustrates the Great Gatsby Curve based on Corak's (2016) compilation of other's estimates for father-son IGEs of earnings. In the same figure we show our comparable income IGEs for the Netherlands for both daughters and sons. Our estimates show that the Netherlands lies below the Great Gatsby Curve. Figure 2 . Great Gatsby Curve for selected OECD countries
Conclusion
We report intergenerational elasticity (IGE) of income estimates for the full population of 28 year olds in the Netherlands. These IGEs are relative to their parents' income in 2003 when they were aged 15. An important contribution of this paper is to show that when actual individual-level income is used, instead of proxies or aggregate data, estimated IGEs for the Netherlands' are comparatively low by international standards, approximately half those found for the US and UK. The father-son IGE of 0.1539 is comparable with son-father estimates for Finland and Norway (Corak, 2016) where income inequality is also relatively low (OECD, 2019) . IGEs for daughters are larger than those for sons, irrespective of whether we include regression covariates. Thus, despite overall high income mobility in the Netherlands, there are notable gender differences in that daughters are more likely than sons to remain at the same income level as their parents, a result which requires further research. Table 3 . Table 3 . Table 3 .
